Effect of procaine hydrochloride on the electrophoretic mobility of human red blood cells.
The interaction of cationic anesthetics with biological membranes and the resulting alterations of membrane electrokinetic properties continue to be of current interest. The present study was designed to examine the effects of procaine hydrochloride (PRHCL) on the mobility of human red blood cells (RBC); electrophoretic measurements were made on RBC suspended in phosphate-buffered saline (PBS, pH = 5.0, 7.4, or 9.2), autologous plasma or 3 g% dextran T70/PBS (pH = 7.4), with PRHCL concentrations from 8 x 10(-6) to 8 x 10(-2) M. Low concentrations of PRHCL (8 x 10(-5)-8 x 10(-3) M) significantly (p less than 0.001) increased RBC mobility, with a maximal increase of 8.2% at 8 x 10(-4) M. Conversely, a higher PRHCL concentration (8 x 10(-2) M significantly (p less than 0.001) decreased RBC mobility. Both glutaraldehyde fixation and lipid extraction abolished any PRHCL-induced increase in RBC mobility; the observed increases in mobility for normal cells are, thus, consistent with a mechanism based on expansion of the RBC membrane glycocalyx. Microelectrophoretic methods were also used to study the effect of PRHCL (8 x 10(-4) and 8 x 10(-2) M) on RBC membrane calcium binding, with the results indicating that PRHCL competes with calcium for neuraminate binding sites. We conclude that the observed changes in RBC electrokinetic properties reflect incorporation of PRHCL into the RBC membrane; such changes may be of importance in modulating cell-cell interactions.